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l. Introduction 
Radiations emanated from High-Z elements are of great 
importance to understand physics of energy transport in 
fusion plasmas. Such radiations are also interesting as a 
highly bright source for various applications including 
next-generation lithography of semi-conductor devices. 
Although researches and developments of 13-14 nm extreme 
ultraviolet (EUV) are very actively undertaken, a 101 of 
issues must be addressed to generate a clean and efficient 
EUV source. In general, laser-produced plasmas inevitably 
have sharp gradients in temperature and density so that 
spectra obtained from the plasma are not suitable as a 
database In companson with detailed spectroscopic 
modeling. Magnetically confined plasmas are one of the best 
suited because its unifonnity in time and space, and 
well-known plasma temperature and density. 
2. Experiments 
First, optimum conditions for stable plasma fonnation were 
investigated by changing the thickness of Sn coating on a 
cylindrical carbon pellet (0.8 mm in diameter and 0.8 mm in 
length) and the timing of pellet-injection into LHO plasma. 
Stable plasma was fanned when the thickness of 3.3 to 6.7 
m and the injection time of 1.5 s were chosen. 
A EVV spectrograph was used to observe spectra ranging 
in 5-20 nm at the line-of-sight perpendicular to the torus and 
in the equator plane of LHO. The spectrograph is consisted 
of a Rowland-cirelc curved grating, an MCP, and a CCO 
camera. Spectral resolution was 0.1-0.2 nm and temporal 
resolution was 0.2 s. Observed spectra are the result of 
accumulation along the line-of-sight from the plasma center 
to the plasma edge. Electron temperature dropped from 2 
keY to 0.6 keY after pellet injection. At that time electron 
d · 5 1019 ., cnslty went up x m. 
Figure I shows a typical EVV spectrum observed at 1.6-1.8 
s. A strong emission around 13 TIm is seen. This line is 
attributed to 4d-4f and 4p-4d transitions of Sn 8-IH For 
comparison, EUV emission from laser-produced plasma is 
shown in Fig. 2. Spectral broadening is obvious for the 
laser-produced plasma probably due to the opacity effect and 
inclusion of satellite lines in the long wavelength side. LHD 
spectrum has shown a lot of fine structures, however, the 
spectral resolution is worse than that requested (i.e., 0.05 
mn) for spectroscopic analysis and modeling. 
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Fig. I EUV spectrum ofSn plasma in LHD. 
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Fig. 2 EVV spectrum of Sn plasma generated by laser 
3. Future prospect 
In this fiscal year, pellet size and plasma operational 
conditions necessary for stable plasma fonnation are 
elarified, and EUV spectra were successfully obtained. 
However, further improvement in spectral resolution and 
time resolution is necessary. Moreover, an observation from 
lower electron temperature plasmas below 100 eV is 
preferable. In order to satisfY such necessities, a new plan is 
proposed under a collaborative research ofLHD project. 
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